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EVALUATION OF LEACHING DATA PERTAINING TO THIODICARB

CHEMICAL:

Chemical name: Dimethyl-N,N' [+hiobis[{(methylimino)carbonyloxyl])
bis [ethanimidothioate]l

Common name: Thiodicarb

Trade name: LARVIN

Structure:
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TEST MATERIAL:

Not applicable.

STUDY/ACTION TYPE:

Evaluation of R. Jones' response to M. Lorber's evaluation
of thiodicarb data.

STUDY IDENTIFICATION:

Title: - Letter from R. Jones to J.S. Lovell responding to
M. Lorber's "note to file" on thiodicarb.
Author: R. Jones
Union Carbide Agricultural Products Company, Inc.
P.0O. Box 12014
T.W. Alexander Drive
Research Triangle Park, North Carolina 27709
Identifying No: 264-379

" Issue Date: ]1P48/86

Record No: 186329

REVIEWED BY:

Matthew N. Lorber, Agricultural Engineer AfL¢1“ éLLi pate 1/5/57
Environmental Processes and Guidelines Section/EAB/HED )

APPROVED BY:

Carolyn K. Offutt, Chief (L%&femﬁﬁ%%jypate )/7/84

Environmental Processes and Guidelines Section/EAB/HED

CONCLUSIONS:

i0folse | o
R. Jones' comments on the,"Note to: File" (which is attached
to this review) are appropriate. However, the basic conclusion
of this note, that further field dissipation studies are
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required, is still appropriate if the registrant desires

a registration of thiodicarb on ornamental and non-crop uses.
Complete justification of this position is contained in

the EAB review dated 1/8/87, Accession # 265950.

RECOMMENDATIONS:

Should the registrant desire a registration of thiodicarb

on ornamentals and non-food uses, he is encouraged to perform
actual use field leaching studies on thiodicarb. These studies
should be conducted with the following in mind: 1) care shoul
be taken to minimize sampling error as occurred in the earlier
field dissipation studies performed by Union Carbide on thio-
dicarb applied to bare soil in three states. 2} A leaching
event near the time of thiodicarb application should be
guaranteed with irrigation to study its effect on thiodicarb
leaching.

BACKGRQUND

Union Carbide is seeking registration of thiodicarb for
ornamental and non-crop uses. However, this registration

has been denied due to leaching concerns of primarily the
first degradate product, methomyl. Based on field studies

and soil metabolism studies, it is established that thiodicarb
metabolizes to methomyl rapidly (less than a week, as short as
two days in some cases). Further, methomyl has been shown to
hydrolyze slowly, with data in EAB files indicating no hydrolysis
after 30 days at pH 5 and 7, but hydrolysis occurring with a
half-life of 30 days at pH 9 (see Reg/File No: 352-366, EAB
review dated 1/9/85). Finally, thiodicarb has been shown to
be soluble and to move with water. Therefore, the concern was
raised that thiodicarb could leach with rainfall near the time
of application to the point where the primary degradate,

- methomyl, would not be subject to the more rapid microbial

decay of the upper soil zones, but rather to hydrolysis in the
lower soil zones and the ground water. For these reasons, a
registration for ornamentals and noncrop uses was denied based
on ground water concerns.

A meeting was held on 10/2/86 between representatives
of Union Carbide, and EPA representatives including Sam Creeger
(who denied the registrations) and Matt Lorber. Union Carbide
presented their case that thiodicarb would not be a threat to
ground water based on evidence of rapid decay of thiodicarb
and methomyl residues. They also based their case on PRZM
simulations of the three thiodicarb field sites. PRZM parameters
for these simulations were sent directly to this reviewer, who
then duplicated the simulations. He wrote up the results of '
those simulations and conclusions, which are in the attached '%Mﬁ%
"Note to: File". He sent that note to R. Jones, who responded
to it through his management. It is his response which is being

reviewed here.



10.

DISCUSSION

R. Jones concludes his letter to J.S. Lovell with the
statement, "The points and additional data included in this
letter, I believe, adequately address the concerns raised

by Lorber in his recent memo." While R. Jones' comments

do adequately address the concerns in that memo, they do

not obviate the need for a field leaching study as a require-
ment for registration of thiodicarb. Complete justification
for this requirement is contained in the EAB review dated
1/8/87, Accession No. 265950, and will not be repeated here.

It is true that the influence of bare soil vs. cover canopy
on degradation rates may have been overstated in the "Note to:
file”. Still, the effect of temperature on degradation of
carbamate pesticides has been well stated by Union Carbide in
their rationalization for including the statement, "Do not
apply if soil temperature is below 50 °F" on the aldicarb
label. EAB has concurred with their conclusions concerning
temperature and has agreed to that provision on the aldicarb
label. ‘

R. Jones presents soil residue data from the bare plots and
nearby rotational crop plots. He states that on the day of the
last application (47-71 days after the first application), "soil
residues in plots with crops are essentially the same as those
in the bare plots."™ This, he believes, is evidence that the
presence of a canopy does not influence soil degradation rates.
In fact, it would appear that this evidence proves exactly the
opposite. Assuming the total amount applied to both sets of
plots is the same (this information was not given), actually
less has reached the soil in the rotational crops than in the
bare plots because thiodicarb is sprayed onto the cotton canopy
and this canopy would have intercepted a significant proportion
of the thiodicarb application. Therefore, for soil residues

to be the same on the last day of application (prior to disking
of cotton crop residues into the soil), degradation would had

to have been more rapid on the bare plots because more thiodicar>
was applied to the bare soil as compared to the soil beneath the
cotton canopy. In order to validly compare bare vs. canopy
trials, exactly the same amount would have to have been applied
to the soil beneath the canopy as to the bare soil.

R. Jones notes Bt rapid half-lives for aldicarb resi&&es in
Florida (16 days), South Carolina (9 days), and Arizona (7-21
days). Although this reviewer has a great deal of respect

for R. Jones as a scientist and an eloquent writer, it should
be noted that he presents arguments for his case, and makes
statements which (because of his adept writing style) are

taken as truisms. For example, the 16-day half-life in Florida
was no doubt derived from a Union Carbide field study.

Another Union Carbide field study, the Lake Hamilton field
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site in Florida, was extensively monitored for ground water
migration. of aldicarb residues. Although soil cores were not
taken at this site (if they were, this reviewer has not seen
them)} which could be used to derive a soil half-life, R.
Jones was able to duplicate the ground water residue concen-
tration levels adequately in an unsaturated-saturated zone
model  link-up study ("Saturated Zone Movement and Degradation
of Aldicarb Residues on the Florida Ridge", R. Jones, et al.,
Preliminary Draft). For the unsaturated zone, R. Jones
assigned decay rates corresponding to half-lives of 30 days
up to 60 cm, 150 days from 60 cm to the ground water, and
between 180 and 360 days in the ground water. The 30 and 150
day half-lives in the unsaturated zone are significantly
higher than the 16 day half-life R. Jones states as a "truth"
for Florida surface soils.

As a final note, it is not the desire for this reviewer to
maintain a running dialogue concerning the need for thiodicarb
field leaching studies as a requirement for registrations of
this pesticide on ornamentals and non—-food uses, It is the
policy of EAB (until it changes) not to 'Gas®af Pégistrations
for new pesticides or new uses in which the evidence strongly
indicates a leaching tendency. The burden of proof to the

. opposite is on the registrant. Union Carbide has presented
their case for thiodicarb, and we have reviewed the evidence
and believe that a field leaching study is in order.



10/20/86

Note to: File

Subject: Leachling Potential of Thilodlcarb

Union Carblde submitted the attached letter and modeling
study on Thiodicarb in order to eliminate the need for future field
dissipatlion studies. The purpose of thls note 1s to comment on
the modeling study as well as the need for further field dissipation
studies,

I duplicated the PRZM simulations described in the attached
report and came up with the same following conclusions: 1) that
residues found at deeper depths 1n the initlal fleld studies were
the result of contamination introduced during the sampling process
rather than normal leaching, 2) that the field studies can best
be duplicated with a 3-8 day half-1life for total thiodicarb resi-
dues, and 2) that simulatlions based on a degradation half~life of
3~8 days for thiodicarb reslidues would indilcate little, if any,
potentlial to leach.

However, I do not agree with the statement, "We belleve this
report should effectively eliminate the need for additional modeling,
laboratory, or fleld research...". Rather, I belleve there 1is still
a need for field disslpation studles for thiodilcarb for the followlng
reasons:

1) Union Carbide admits to faulty sampling - that deeper resi-
dues were introduced durlng samplling and did not leach to these
depths. Therefore, the admlsslon is made that the studles were
not an accurate representation of reality. With that truth, the
validity of the rest of the study results must be questloned.

2) In an EAB review of these field studies, dated 7/6/84,
it was noted that a descriptlion of analytical methods was not sub-
mitted, and hence these studles dld not complete the fleld disslpation
guldellines. To date, these methods have not been submitted.

3) The most important reason for the need for further dissi-
patlon studies 1s the effect of the method of application on degra-
datlion. The three fleld studles described 1n the attached report
are the only fleld studies submitted for thiodicarb. None of them
are under actual use condlitions, but rather are applied to bare
soll, Application of a pesticlde to bare soll would tend to increase
the blodegradation of the pestlcide and hence reduce its leachling
potentlal., Thils 1s due to the 1lncreased soll temperature at the
surface of the so0ll under bare conditions as compared to cropped
and shaded conditions. The cover crop would lntercept sunlight,
increase shade, and hence reduce soll temperature, Soll temperature
approaching i20°F at the bare soil surface of the Dougherty
Plains Fleld slte at the time of aldicarb application has been clted
as the cause of a noted id-day half-1life for aldicarb at that
slte 1n comparison to 4-8 week half-life noted in most other



fleld sites. Since thlodicarb 1s typlcally applled 1n several
applications at full canopy development, applications to bare
soil do not represent actual use condltions, and in this case,
the difference 1s 1important.

For these reasons, primarily the third reason, it 1s recommended
that the registrant be required to perform field dissipation and
leaching studies for submitted uses of thiodicarb,.

Mt fu

Matthew Lorber, Agricultural Engineer
Environmental Processes and Guldelines Sectlon/EAB/HED

cc., Padma Datta
Russell Jones



UNION UNION CARBIDE AGRICULTURAL PRODUCTS COMPANY, Inc.
CARBIDE P. 0. BOX 12014 T. W. ALEXANDER DRIVE :

RESEARCH TRIANGLE PARK, N. C. 27709 {919) 549-2000

September 30, 1986
EPA Correspondence No. 225-86

Mr. Larry J. Schnaubelt

U.S. ENVIRGNMENTAL PROTECTION AGENCY
Office of Pesticide Programs
Registration Division (TS 767)
Insecticide - Rodenticide Branch
Crystal Mall Building 2 - Room 202
1921 Jetferson Davis Highway
Arlington, VA 22202

Dear Mr. Schnaubelt:’
RE: Leaching Potential of Thiodicarb

On August 1, 1986, we received a letter pertaining to your comments on our
soil mobility study. As a result of your review a field leaching study was
requested.

A meeting was held on August 14 with Akiva Abromovitch and Matt Lorber to
discuss the soil dissipation study results. Mr. Lorber suggested at this
meeting that pasticide root zone model (PRZM) simulations might adequately
acddress Agency concerns.

Enclosed is a report which addresses the lezching potential for thiodicarb and
its metabolites. We ask that you read this report before our meeting which
has been scheduled for Thursday, October 2.

> The report shows through the use of model simulations that residues found in
deep strata in 1982 field dissipation studies were the result of contamination
introduced during the sampling process. In addition, multi-year simulations
performed for three worst case conditions demonstrate a minimal threat of
thiodicarb and its metabolites to groundwater.
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We believe this report should effectively eliminate the need for additional
modeling, laboratory, or field research and look forward to discussing this
further with you on Thursday.

Sincerely,
v , /

. ya :
\ 7 . - P
N sl T S e TR

" J.S. Lovell, Registration Manager

Insecticides and Intermediates
Registration and Regulatory Affairs

JSL/dn
Attachment

CC: Matt Lorber
Sam Creeger
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1. 3ol ASSESSMENT OF THE LEACHING POTENTIAL
OF THIODICARB
Russell L. Jones
Union Carbide Agricultural Products Company,; Inc.
P. 0. Box 12014
Research Triangle Park, NC 2770
September 30, 1986

SUMMARY

‘-?iSimd1atione uéing the uneatdrated:zone mode] PRZM were performed to assess
the 1each1ng potent1a1 of th1od1carb and its metab011te ‘methomyl. These
s1mu1at1ons 1nd1cate that res1dues observed in 1982 f1e1d trials be]ow 0.6 m
were probab1y an art1fact of the samp11ng procedure and actual movements did
not exceed approx1mate1y 0.3 m.. Model s1mu1at1ons performed for three "worst
Vcase examp]es 1nd1cated the re]at1ve1y rapid degradation rate associated with
th1od1carb and 1ts tox1c metabolite in soil results in relatively low leaching

;potent1a1

~;INTRODUCTION
Th1od1carb is an effect1ve 1nsect1c1de for contro111ng Lep1doptera,
- Co]eoptera, and cerfain other insect pests: on .a var1ety of agronom1c crops.

ﬁlTh1od1carb is essent1a11y immobile in soil but a metabolite, methomyl, is

e .
\ B A RS

_ qu1te mob11e The potential for residues to move below the root zone, where

degradat1on rates may decrease significantly due to decreases in the micrdbé‘

popu]at1on, seened to be 1nd1cated by the presence of res1dues in the 0.6~1.2

-1_.,

w stratum ‘in Sanples co]]ected frqm three f1e1d stud1es conducted in feeece
Ca11forn1a, M1ssyss1pp1 and North: Car011na w1th th1od1carb in 1982 (Hunt,. -

[ ¢ -
e -

Vieso - (o

o T . TR m P mee mme sern mn o m cw -



1984). Therefore, the Environmental Protection Agency requested the
manufacturer for simulations to assess the leaching potential of thiodijcarb.
PROCEDﬂRES

A1l simulations were performeévusing the unsaturated zone model PRZIM
(Carsel et al., 1984,) developed by the U.S. Environmental Protection Agency.
Studies with aldicarb (Jones et al., 1986b, Lorber and Offutt, 1986, and
Carsel, 1985) show the model predictions reasonably agree with field data, but
that the model tends to slightly overpredict pesticide movements.

Rainfall data required for the simulations of the 1982 field studies were
obtained by site measurements. Pan evaporation data was obtained from NOAA
publications. Wilting points and field capacities used in the simulations
were the mean values for the appropriate soil texture (Rawls et al, 1982).

The selection of the three sites and soils for the multi-year simulation
was an extension of the procedures developed by Lorber (1985). The east coast
is one.of the most sensitive areas for pesticide leaching in, the United
States, especially for pesticides which degrade more slowly under acidic
conditions. The New York and Florida soils used in the simulations were
identified as the soils in the SIRS data used for sweet corn production most
sensitive to'}eaching. The North Carolina soil was the most sensitive in the
SIRS data base for aldicarb applications to peanuts (Jones, 1986b). For each

soil the midpoint of the range given by the SIRS data base (Goran, 1983) was

eTssY Yy

used for mechanical analyses, bulk density, available water, and organic *

matter. When data for lower horizons on organic matter or bulk density were,

not available, the ranges reported by Carsel et al. (1986) were used. The
wilting points were calculated from the mechanical analyses, organic matt®Y,

and bulk density using the method of Rawls et al. (1982). The field capagity.

was the sum of the available water and the calculated wilting point. Weaxh?F:

V1690
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data used in the muTti-year simulations were from the EPA meterological data
base.

In the simulations thiodicarb and méthomy1 were assumed to have an organic
carbon partition coefficient of 20 (the lower end of the 20-40 range reported
for aldicarb). This conservative estimate is based on data from thin layer
soil chromatograms and column leaching studies which indicate movement of
methomyl is less than observed for aldicarb residues. Since thiodicarb is
essentially immobile, this assumption is high]y conservative.

Degradation rates used in the simulation of the 1982 field studies were
the rates regressed from the soil residue data (Huht, 1984). A degradation
rate correéponding to a half 1ife of three days was used for the North
Carolina and Florida multi-year assessment simulations and a half-1ife of five
days was used in the New York simulations. These degradation rates, based on
the 1982 field data, are for the diasppearance of toxic residues (thiodicarb
and methomy1).

RESULTS AND DISCUSSION

Field Study Simulations Thiodicarb residues were detected below 0.6 m

during some spmp]ing-interva1s in the three field dissipation studies
conducted 1n‘1982 at sites in California, Mississippi, and North Carolina
(Tables 1-3). Because these residues generally occurred in samples
immediately following an app1%cation, the question arose whether these
residues were from top soil which had contaminated samples from Tower strata.
Therefore PRZM simulations were performed using data from the Mississippi and
North Carolina sites (Table 4). No simulations were performed for the
California site since no rainfall or irrigation had been applied from the
beginning of the test through the eighth application, and therefore, residues

below about a 0.10 m had to have been introduced in the sampling process.

(%)
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Multi-year Assessment Simulations Simulations with the soil most

sensitive to downward movement of pesticide residues (parameters are
summarized in Tables 5 and 6) show only limited downward movement.

Descriptive statistfcs are given i; Table 7; cumulative frequency
‘distributions are shown in Figure 1. The mean distances where movement did
not exceed 0.1 kg/ha ranged from 20 to 35 cm in the simulations. Although
groundwater concentrations will depend on the saturated zone degradation rate,
the distribution of rainfall, the aquifer porosity, and the residue plume
thickness, the movement into groundwater of 0.1 kg/ha of pesticide residues at
one time will result in a calculated groundwater concentration of 10-25 ppb.
Actual groundwater concentrations (if any) would be considerably less due the
tendency of PRZM to overpredict residue movement, the conservative assumptions
made regarding the mobility of thiodicarb resfdues and that all the thiodicarb
reaches the soil immediately after application, and potential saturated zone
degradation of thiodicarb residues. The limited movement of thiodicarb
residues in these three most sensitive soils using these conservative
assumptions indicate that thiodicarb residues have relatively low leaching
potential, primarily due to their relatively rapid degradation rate.
CONCLUSIONS .

Unsaturated zone model simulation of thiodicarb movement and degradation
indicate that residues present in deeper strata in 1982 field studies were
most 1ike1y introduced in the sampling process. Simulation using soils
identified as the most sensitive in three East Coast locations indicate
re]ativg]y low leaching potential for thiodicarb residues.

REFERENCES
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TABLE 1. Thiodicarb residues measured in 1982 California field dissipation

study
Thiodicarb residues (ppm) and standard deviation
in indicated stratum (m)

Samplinc Period 0-0.15 0.15-0.3 0.3-0.6 0.6-1.2
Pretreatment <0.02 <0.02 <0.02 <0.02
Post 1st

application 0.17 + 0.01 0.23 + 0.05
Post 4th

application 0.40 + 0.03 0.08 + 0.12
Post 8th

application 0.21 + 0.05 0.19 + 0.17 0.03 + 0.00 0.04 + 0.02
3 DALA 0.18 + 0.12 0.02 + 0.01
8 DALA 0.08 + 0.03 <0.02
14 DALA 0.07 + 0.03 <0.02 <0.02 <0.02
28 DALA <0.02 <0.02 <0.02 <0.02
56 DALA <0.02 <0.02 <0.02 <0.02

W

DALA - dzys after last application.

V1690
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TABLE 2. Thiodicarb residues measured in 1982 Mississippi field dissipation

study.

[ 4

Thiodicarb residues (ppm) and standard deviation in

indicated stratum (m)

Sampling Period 0-0.15 0.15-0.3 0.3-0.6 0.6-1.2
Pretreatment <0.02 <0.02 <0.06% <0.02°
Q?Post 1st
N\ application 0.10 + 0.05 0.07 £ 0.01y
Y Post 5th 7
m application 0.12 + 0.08 0.11 + 0.06
%6
\} Post 10th :>>
&  application 0.24 + 0.29 0.12 + 0.05 \f>>‘*'1/
Q Post 15th
"\ application 0.71 + 0.12 0.39 + 0.07 0.63 + 0.75  0.04 + 0.03
3 DALA 0.40 + 0.15 0.49 + 0.43
7 DALA 0.34 + 0.08 0.05 + 0.04;7'7F5
14 DALA 0.22 + 0.04 0.02 + 0.01  <0.02 0.09 + 0.09
28 DALA 0.06 + 0.02 <0.02 <0.02 <0.02
61 DALA 0.02 + 0.02 <0.02
91 DALA <0.02 <0.02

a single analysis

DALA - days after last application.

V1690
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TA3LE 3. Thiodicarb residues measured in 1982 North Carolina field dissipation

study.

Thiudicarb residues (ppm) and standard deviation in

indicated stratum (m)

Sampling Period 0-0.15 0.15-0.3 0.3-0.6 0.6-1.2
‘Pretreatment <0.02 <0.02 <0.02 <0.02
Pest 1st .
application 0.09 + 0.07 0.07 + 0.04 -4
Post 5th
application 0.13 + 0.04 0.05 + 0.01
>IL- el
Post 10th
application 0.21 + 0.04 0.10 + 0.02 J
. 7.
Post 15th t:>/ ' Lo
application 0.17 + 0.04 0.08 + 0-03>L0.0_9;:~0-07 0.06 + 0.05 . S~
3 DALA 0.17 + 0.06 0.14 + 0.11 n\’
7 DALA 0.02 + 0.01 0.04 + 0.047 -
14 DALA <0.02> <0.02 <0.02 <0.02
DALA ~ days after last application.
YA
N S
~
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